Introduction
Human mononuclear phagocytes (MP) can release neopterin upon induction of indoleamine 2,3-dioxygenase and subsequent degradation of L-tryptophan (1) . While this pathway can be induced in a variety of other normal and neoplastic cells, MP are the only cell type able to release neopterin in significant amounts (2) . They do so in response to various stimuli of which interferon-gamma (IFNg) is the most potent one. Thus, neopterin secretion is regarded to sensitively indicate a successful activation of MP through T -lymphocyte mediated immune response (3) and neopterin has indeed found increasing attention as a marker of clinical disease activity in cell-mediated immunity (4) . As the functional competence of MP is regulated both by activating and differentiation-inducing signals we were interested in studying the ability of MP at defined stages of differentiation to respond to activation by releasing neopterin. Peripheral blood monocytes (MO) represent only short-lived precursor cells able to differentiate into inflammatory or resident macrophages (MAC) upon migration from the vasculature to the various tissues (5). This MO to MAC differentiation can be studied in vitro where blood MO transform into exudate-type MAC under appropriate conditions in the presence of serum (6) . It is shown that for both the IFNg-and LPS-induced secretion of neopterin maturation of MO is required. (Baxter, Munich, FRO). Mononuclear cells were further separated from red blood cells by Ficoll Hypaque gradient centrifugation in a Cobe-2991 cell washer (Co be, Colorado, USA). Monocytes were isolated by counter-current elutriation using a Beckmann J6-ME centrifuge (Beckmann, Munich, FRO). The MO fraction was> 95 % pure by morphology and expression of CD14 molecules. Monocytes were cultured at 10 6 / ml for up to 14 days on hydrophobic teflon foils (Biofolie 25 , Heraeus, Hanau, FRO) as described previously (6) in RPMI 1640 (Seromed, Berlin, FRO) supplemented with glutamin, non-essential amino acids, pyruvat, polyvitamins, streptomycin, penicillin, 2-ME and 2% pooled human AB-group serum. Maturation of MO was followed by morphology and expression of maturation-associated antigens as detected by immunoperoxidase-staining technique (7) .
Supernatant production
Monocytes/macrophages were harvested at indicated days, washed once in RPMI 1640 and viability was determined by trypan blue exclusion test. 5 x 10 5 viable cells/ml were seeded into 6-well plates (Falcon, Becton Dickinson, Heidelberg, FRO) in supp\. RPMI 1640 and 2% FCS with or without addition of 100 ng/ ml LPS abortus equi (kindly provided by Dr. Oalan os, Max-Planck Institut, Freiburg, FRO) or recombinant human IFNg 200 U /ml (Bioferon, Laupheim , FRO), respectively. After 24 hours of culture, cell supernatants were harvested, tiltered through 0.2 ~m membranes (Milipore, Molsheim , France) and stored at -20°C.
Neopterin determination
Neopterin was measured using a commercially a vailable radioimmunoassay (IBL, Hamburg, FRO).
Results and Discussion
Primary cultures of blood MO were established from healthy volunteers and maturation was followed by morphology and expression of maturation-associated surface antigens (MAX antigens, CD16, CD71, CD51 , see ref. 8) . From these parameters typical MAC developed within about 7 days in culture (see desciptive analysis in Table 1 ; ref. 6 -8) . Our data are consistent with the results reported by others (9) that indoleamine 2,3-dioxygenase activity are seven times higher in mature MAC than in blood MO. It is of interest in this respect that the IFNgmediated induction of tumorcytotoxicity (10), oxygen radical production and expression of procoagulant activity by human MAC (11) has been demonstrated to follow a similar dependence on the stage of maturation (summarized in Table 1 ). These findings demonstrate that the general ability of MP to respond to an activating signal may crucially depend on their stage of differentiation. The transformation of blood MO into tissue MAC is of special importance in the ontogeny of the MAC system as with this maturation step the site-specific phenotype of inflammatory MAC and thus their functional competence is determined. Monocytes migrating into inflamed or injured tissue need to undergo differentiation to interact with infiltrating lymphocytes. It seems to be necessary that during an ongoing inflammatory process the functional repertoire of infiltrating MO apparently is reg-ulated not to shift from beneficial repair to detrimental induction of fibrosi s and granuloma formation (12) . Here, differentiation processes may playa dominant role not only to induce MAC responsivenes but also to suppress it at later stages of inflammation. The interpretati on of neopterin levels in clinical situations and in experimental cell system should be reevaluated in view of our findings. They may not o nly reflect activati on of T-cell immunity (13) but may a lso be linked to the differentiation stage of the producing cells.
